8-methoxypsoralen reduces AKT phosphorylation, induces intrinsic and extrinsic apoptotic pathways, and suppresses cell growth of SK-N-AS neuroblastoma and SW620 metastatic colon cancer cells.
8-methoxypsoralen (8-MOP) is a furanocoumarin and an active compound of a traditional Egyptian medicinal plant Ammi majus L, whose juice/fruit has been used for many years in folk phototherapy for the treatment of vitiligo or a hyperproliferative skin disorder, psoriasis. 8-MOP together with UVA light is also used as an anticancer drug for the treatment of cutaneous T-cell lymphoma. However, furanocoumarins exert anticancer activity even without UV irradiation. Evaluation UV-independent anticancer activity of 8-MOP in human cancer cell lines and identification of the mechanisms involved in this action. Results could provide new data about a potential role of 8-MOP in prevention and growth suppression in a broad spectrum of cancers. 8-MOP (99%, HPLC/MS assay) was isolated from A. majus fruits by chromatographic methods. The effect of 8-MOP on cell viability was evaluated by the MTT test in several human cancer cell lines. Anti-proliferative activity of 8-MOP was evaluated by the BrdU assay in neuroblastoma (SK-N-AS) and metastatic colon cancer (SW620) cells. The Hoechst/PI staining was used for morphological analysis of cell death. An annexin V-FITC/PI double labelling and Cell Death Detection ELISA kit were used to detect apoptosis. The expression of apoptosis-associated proteins and the AKT activation status were determined by Western blot analysis. 8-MOP inhibited cell growth in several cancer cell lines. The SK-N-AS and SW620 cells were the most sensitive to the compound. 8-MOP reduced the phosphorylation of AKT308, decreased the expression of Bcl-2, increased the Bax protein level, and activated caspases -8, -9, and -3 in both cell lines. 8-MOP impairs the PI3K/AKT signalling pathway and, independently of photoactivation, can inhibit the growth of neuroblastoma and colon cancer cells by induction of apoptosis via intrinsic and extrinsic pathways.